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fOKOKM 


Tbft  t>re0«at  project  on  bealo  tenia  of  geocr^olosy  been  ooeplled  hj  the  Coa- 
elMion  Ob  Tenlaology  of  the  V.  A,  Obruchev  Inetitute  of  Qeooryology,  Aoadeay  of 
SoleuoM,  0881. 

The  vork  of  the  Cowleiloa  on  Temlnolonr  ooneleted  of  teo  phneea:  the  f  lirat  (froa 
1990  to  1953,  Prof^  P*  !•.  Rolnakov  preaidlnBl.  devoted  to  the  ooaplUtlOQ  of  etlatlni 
deflnltioiia  end  terae  of  ieoorjologr  tad  their  lletlni;  the  second  (P.  P.  fihvetaov.  oor* 
reepondlni  aeaber  of  Aoedeay  of  Soienota.  OBSK,  preaiding),  in  ihloh  the  exlatlni 
tana  and  definltione  were  conaidered  and  orltioiiedi  nev  ooneepta  and  teraa  brought 
frrth;  the  Utter,  after  being  dinouaoed  hp  the  editorial  and  the  temlnologieal  oca- 
Bitteds.  are  puhllahid  in  the  preaent  edition. 

The  purpoae  of  thia  edition  is  to  enbjeet  the  proposed  temlnolocr  of  geooryology 
to  the  broadeat  dieounaion  and  oritiolea  and  to  arrive  at  definite  conoluelone. 

It  la  deilred  that  perions  partlolpating  in  the  iUeougalon  eipreaa  theaeelves 
quite  definitely  oonoeminf  the  expediency  of  the  intiroduotlon  of  the  varloua  eoneepte 
nnd  temi,  end  alao  whether  the  propoied  teraa  reflect  fully  and  oorreotly  the  phenon- 
cna  and  proceaaea  In  the  froesing,  frosen,  and  thawing  soil  leyere.  It  la  alao  deaired 
to  introduoe  oonorete  and  well-founded  guggeatlong  lu  regard  to  the  laproveaent  of  the 
text  of  the  various  published  and  suggested  teras  and  deflnltlona. 

Orgaolssational  Ccaalttee  on  the  Convocation  of  tht.leetlng 


Deoeaber  1055. 


riifrfnAMRin  corcgrrs  and  tctmb  in  cbocrycxxxiy 
(STUDY  or  P«mAJPlU»T) 

Prior  to  tho  roTolution  tbo  Rtudj  of  the  froseu  <)(  tbe  «irth'a>  arwit  took 

place  aa  part  of  tba  proceaa  of  dorelopaent  of  the.  aitilQi  induetry,  aarloulturo,  and 
tbe  QcnatruotioD  aad  eiploitatioa  of  the  Saate)rn  Siberian  and  Par  Bast  rail roada. 
Therefore  It  could  not  ayold  Inoludlng  Id  Ita  terminology  profeaalonal,  often  deaorip- 
tlvOi  words  and  eipreaalona  of  proapectorii  alnere  and  agrarian  oolonletBi  Mining  and 
railroad  englneera,  agronoaista,  soil  teobnologlate  and  Mteorologiata,  ooaing  In  con¬ 
tact  with  peraanently  frowen  rock  layers  and  soils,  and  etudylng  the  conditions  of 
stratifloatlon,  itate,  peouilaritlea  of  oospoaition  and  l^e  stnioturo  of  frosen  subsoil, 
utilised  these  looal  professional  tsrss,  pften  wltbcut  eveb  glrlnt  say  thoufht  to  thsir 
logloal  and  physical  Mining.  Xf  one  oonsldsrs  that  the  knowlodgs  of  frosen  soils  and 
rook  beds  was  foraulated  without  a  syatenatio  participation  of  suob  lUisalan  centers  of 
learn  lug  ac  tbe  Academy  of  Bcltnoes,  tbe  Oeogiraphipal  Society  and  the  Otologloal  Oom- 
mittee  in  their  oompUation,  analyeie  and  general  1  gat  Ion,  it  bsooMS  clear  why,  In  the 
teninology  of  the  study  of  frosen  sones  of  the  jartV  s  orust.  there  was,  end  rasains, 
such  vaguonesa  and  diaagreeMnt. 

The  adopted  oonoepti  and  propoaed  tens  were  in  contradiction  with  the  general 
irassatio  structure  of  Russian,  with  logic,  and  with  fundamental  lolentiflo  concepts  of 
terms,  which  have  been  defined  and  introduced  into  science  by  prominent  scientists, 
this  contention  is  supported  by  the  followihg  fsots. 

In  tbs  wsll -known  exprssslons  **lcy  loll"  (A.  P.  Mlddendorf),  '^inanently 
frosen  soir'  (L.  A.  Yachevsky)*  and  '*peniansnt  soil  frost' '  (M*  X.  Sumsin),  the  word 
"soil"  hae  an  entirely  different  mesAins  as  compared  with  that  given  to  it  by  the 
founder  of  soil  tscbnolosy»  V.  V,  DokuohaeT.  Proit  the  definition  of  the  ioliritific 
concept  of  '^soir'  It  follows  that  soil  cannot  be  frossn  for  many  years,  much  less  so 
permuisntly.  Therefors  neither  Yaohevsky  nor  Sumgln  can  have  it  (soil)  in  sind.  Their 
word  "soil"  expresses  the  ease  concept  which  V.  V.  Dokuohaev  and  the  prominent  geolo¬ 
gist  academlolin  A.  P.  Pavlov  denoted  by  the  tens  "grunt' ’  ^  (from  the  derman  ^  Qrund) 
or  subeoll,  l.e.  soil  foundation. 


^  Editor's  note:  The  Russian  word  "grunt"  Is  usually  better  translated  as  "soil"  In 
English  but  often  say  mean  "ground."  Many  translations  err  in  this 
respect,  The  Russian  "pochva"  is  used  for  "topsoil"  or  "surface 
soil"  and  "grunt"  for  "subsoil,"  in  situ  or  as  a  test  sample,  l.e. 
"aoll"  in  the  engineering  sense. 
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Tho  dlsagracsenta  In  the  interpretation  and  definition  of  the  concepts  **frozen 
BdlJ./ '  * 'froEon  rock  Xayer/'  “frozen  ground’*  have  as  yet  not  been  outlived.  The 
founder  and  leader  of  the  Soviet  BchooX  of  peraafrost  technologists.  M.  I,  Sungln,  as- 
s\md  that  subzero  or  aero  teaperatures  were  the  only  characteristics  of  frozen  soil 
and  rock  layers.  This  contention  of  M.  I.  Suagln  had  been  opposed  even  before  and  is 
now  unacceptable  to  the  aajorlty  of  peraafrost  teohnologlats. 

Punduwntal  pbjiloal  and  physloo-chealoal  phenoaena,  the  slgnifioanoe  of  which 
helps  to  fiolve  aany  structural -engineering,  agroteohnioai.  geouheaioal  and  geoaorpho- 
logical  probltua.  ard  espeoially  oonnected  with  procoeses  of  uneven  cooling  tnd  freezing. 
'm  well  as  heating  and  thawing  of  wet  and  water-bearing  olnjs,  granular  soils,  and  rook 
layers.  Theraal  ohansas  tha  freezing  and  thawing  of  soils  and  rook  beds  --  cause 
physloo-oh4aloai  prootsies,  which  are  very  ooaplex  with  respect  to  the  nature  and  con- 
dltlona  of  thalr  developaent.  Mohanloal  atresses  and  noveaent  of  and  solid  par>> 

tides  in  theae  syattaa. 

It  la  dear  that  water-frss  aolla  and  bed  rook  which  do  not  freeze  at  any  teapera- 
turo  ure  theoretically  conoaivable.  in  practice,  aoils  snd  bed  rook  containing  only  hy- 
groiooplo  aoiatura  flraly  bound  to  the  alneral  pariloles  can  be  considered  dry  and  not 
freeiable  undar  natural  oondltl^nsi  if  soils  and  rock  beds  contain  not  only  hysrosoopio 
aolstura  but  alio  loosely-bound  m  well  as  free  (gravltatlousl)  water,  they  will 
fre^ae  at  least  partially,  at  -0.05  C.  Such  aolla  sod  rook  bada,  if  at  zero  or  sub¬ 
zero  teape'raturi  and  with  the  presence  of  loe  (the  latter  In  pores,  orevloes  and 
other  looatlone  peculiar  to  soils  and  rook  layers)  can  be  oonzldered  as  frozen. 

This  wan  the  opinion!  of  A.  1.  Voyeykov.  N.  X<  Tolstlkhln  and  H.  A.  Tsytovlch  agree 
with  hill  The  Utter  donaldere  frozen  “euoh  rook  beds  tnd  aolla.  which  have  zero 
or  subzero  teffpirature  and  in  which  at  least  a  i^art  of  the  water  la  frozen.  *  *  In 
the  absenoe  of  ice  fron  soils  end  rock  layera.  the  zero  or  subzero  tenperatura  alone 
■akee  it  petiulsslbls  to  call  thea  frosty. 

Xt  is  wall  known  that  concepts  such  as  “the  zone  of  the  earth’s  crust,  rep¬ 
resented  by  frozen  and  frosty  rook  beds.*’  “layer,  or  stratuw  of  frozen  rook 
beds."  as  well  ae  the  oonoept  “frozen  soil,*’  have  been  denoted  and  are  still 
denoted  by  zany  by  the  ezpreeaion  “frozen  state.’*  But  the  use  of  this  expres¬ 
sion  as  a  Bolentlfic  tern  has  proved  to  be  inexpedient  because  tho  Investigators 
theaselvee  have  endowed  It  with  a  zultitude  of  Bcanings.  and  it  Is  well  known  that 
the  lack  of  a  single  weaning  is  the  greatest  deterrent  against  Inclusion  of  a  word 
or  expression  azong  solentlflc  tens.  One  must  take  into  account  that  tho  expres¬ 
sion  “frozen  state**  has  been  endowed  with  various  meanings  within  one  and  the  same 
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branch  of  studies,  U.  1.  Suagln  has  eciuated  the  sxprsftfllous  '  *peraaneQtij  troaen  soils'* 
and  'Y^rjanent  frozen  state  of  the  soil.*’  Other  frozen-soil  Uohncioicisrp^  have  acted 
In  a  Biailar  sanner. 

I.  Ya.  Baranov  (19^2)  and  later  N.  1,  Toletlkhin  (1941)  have  used  the  tere  "perea- 
frost"  to  denote  the  phenomenon  of  cool ins  of  rook  lajera  to  a  point  when  the  natural 
water  occluded  in  then  erjstallized.  B.  Q.  Parkhoaenko  (1936)  proposed  that  the  word 
*^eraafro8t"  describe  a  prooesa.  D»  B.  Redosubov  went  even  further  in  divorcing  the 
word  *  Yeraafrost*  *  froa  the  oonoept  of  "layer  or  stratus  of  froB*»n  mok  heda/'  hv 
calling  pemafroat  a  negative  temperature  field  (1946)  An  extreme  expression  of  thli 
tendency  la  the  recent  remark  of  S*  G.  Booh:  *'permafroat  is  the  subzero  temperature 
of  the  aoll."^ 

It  proved  poaelble  to  denote  by  the  word  "penefroet"  four  entirely  different 
meanings  because  thia  everyd^j  word  la  a  noun  dmrived  from  an  adjective  (permanently 
frozen),  which  la  divorced  from  the  object  proper  (iba  physical  nature)  just  as.  for  in- 
atanoe..  the  word  "darkneaa"  has  no  exact  physical  meaning.  M.  V.  Lomonogov.  A.  P. 
Middendorf  and  L.  A.  Yacheviky.  in  setting  down  the  foundations  of  study  oonoerned  with 
the  permanently  frozen  zone  of  the  earth's  crust,  did  not  use  the  word  "permafrost";  it 
appeared  and  ex  luted  for  the  first  time  in  the  Jargon  of  gold  prospectors  and  met tiers  of 
Eastern  Siberia  and  the  Par  Bast. 

in  1753  Ml  V.  Lomonoaov  formulated  the  nclentlflo  concept  of  a  spherical  shell  oon*< 
sistlng  of  the  various  layers  of  the  atmospheie.  regions  and  whole  zones  of  the  earth's 
crust  as  well  as  oceans,  whose  dlstingnlshlng  oharaoteristioa  are  the  subzero  temperature 
of  the  medium  and  the  prepenca  or  the  possibility  of  existence  of  snow  and  loe. 

One  hundred  and  seventy  yearn  after  Its  appearance  in  science  this  concept  of  a 
sphera  of  low  temperature,  snow  and  ice  surrounding  the  earth  was  developed  and  made  more 
preiolse  by  A,  B.  Dobrovolsky  and  expressed  In  one  word  "oryosphere"  (1923).  Later  the 
oryoBphere  concept  was  expanded  by  v.  i.  Vemadakj.  one  of  the  initiators  within  the 
Academy  of  Bolenceij^  of  UBSR  of  a  special  scientific  institution  whose  aim  it  is  to  In- 
veatlgato  broad  regions  of  tho  oryosphere.  These  are  the  zones  of  the  earth's  crust  rep¬ 
resented  by  layers  with  characteristics  peculiar  to  the  oryosphere:  subzero  temperatures 
and  presence  of  ice  in  pores,  orevli^ss  and  other  locations  within  rock  layers.  According 
to  V.  I.  Vernadsky  the  oryosphere  is  the  earth'  s  thernodynaoic  shell,  a  shell  of  specific 

^  Handbook,  of  . Methods  of  study  and  Geological  Photography  of  Quarternary  Deposits.  Part  2. 

Oasgeoltekhlzdat  (State  Qeol.  Tech.  Pubilsh. ),  Moscow  1955. 
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''dynialc  ph^yaioo-ohealoal  equilibria,  tonding  toward  a  stable  state,  which  is  oon- 
atantly  disrupted  by  the  intruuirp  ojp  forna  of  energy  foreign  to  the  given  dynasic  oqui 
llbrlua.’*^  The  oryosphere,  like  the  biosphere,  consists  of  parts  of  three  geospheres; 
the  tropoBipheTe  (lower  part  of  the  air  geosphere),  hydrosphere  and  lithosphere  (baairally 
erosion  crusts). 

Starting  with  this  concept  of  a  oryoapheri^,  that  none  of  the  earth's  crust  which 
consists  of  pernsnently  frosen  and  frosty  rook  beds  can  b9  oslled  the  froson  sone  of  the 
lithosphere  (aooordlng  to  N.  1.  Tolatikhln  in  1935  and  1941),  or  briefly  oryollthosone. 
The  Greek  word  "oryos'Vhas  two  neanings;  cold  (frost)  and  ice.  which  underlines  the 
dependence  of  the  solid  state  of  water  substance  upon  a  definite  tenporature. 

Slallarly  the  word  "persafrostology' *  does  not  refloat  the  actual  content  of  that 
strongly  developed  branch  of  natural  soienoea  which  It  denotes,  in  aotusllty  M.  I. 

SuMgln  In  1040  called  peraafrostology  "s  study  of  the  perasnently  frozen  state  and 
frosen  ground,'*^  wherew*  today,  peraafrost  teohnologists  investigate  not  only  frozen 
ground  and  'Tteraa front/'  but  alao  study  the  following; 

1)  The  phypioo-geogrsphio  end  geologioal  oonditiona  of  heat  exchange  in  the  litho¬ 
sphere  systea  (soil  and  ataosphere),  the  processes  of  freezing  and  thawing  of  the  earth's 
crust,  regularity  of  developaent  and  growth  of  zones  of  frozen  soil  and  rock  beds  -- 
oryollthozones: 

2)  The  peouHaritiea  of  coapoaltion,  structure,  foraation  and  properties  of  freez¬ 
ing,  frozTin  :abd  thawing  soils  and  bed  rook; 

3)  the  iphyslco-geologloal,  geoaorphclogloal,  and  liydrogoologioal  phenoaena  oon* 
neoted  with  the  processes  of  freezing  and  thawing  of  soils  and  bed  rock:  and 

4)  Means  of  direoting  'processes  of  thermal  and  mechahlcal  interaction  of  freezing, 
frozen,  frosty  and  thawing  soils  and  bed  rock  with  the  roaulbs  of  human  activity  (con- 
struotion,  alnlng,  plowfieldo,  cultivation  of  i/lants,  etc.). 

The  above  and  other  inexactitudes  in  mating  and  definitions  and  the  gross  contra- 
dictions  between  concepts  and  terms  have  caused  several  raowbers  of  the  V.  A.  Obruchev 


^  V.  I,  Vernadsky,  ijelected  Writings,  vol.  1,  p.  62,  Acad.  Scl.  USSR  Publ,,  1954. 
^  M.  I.  Sumgin,  General  Perroafroatology,  Acad.  Scl.  USSR  Publ.,  p.  3;  1940. 


Institute  on  PerMfroatology  of  the  Aoadeny  of  soiencoa,  usiiH,  to  atudy  the  terminology, 
and  to  formulste  egsot  oonoepts  end  definitions.  A  ternlnologlcsl  oommisaion  was  formed 
to  support  and  develop  individual  efforts. 

As  a  result  of  the  work  of  the  teniinolugioal  coMilasion  of  the  institute  a  catalog 
of  the  basic  scientifio  terns  used  in  the  study  of  frosen  aones  of  the  earth’s  crust  was 
compiled,  and  the  definitions  of  oonoepts  denoted  b7^  these  terms  were  ?iven. 

The  basic  oonoepts  and  terms  proposed  by  the  termlnologioal  oommlssion  were  analysed 
by  its  members  snd  disoussed  in  speolal  sessions  of  the  edltorisl  board,  The  faculty 
oounoll  of  the  Institute  considered  these  terms  to  be  fundsmentsl  for  soientlflo  pspers 
submitted  for  publiostion,  end  simultaneously  recommended  their  broad  dtsouasion  in  order 
to  make  them  more  exact  and  to  develop  the  concepts  themselves.  They  sre  being  published 
with  this  in  mind  with  the  hope  of  response  from  the  broad  scientifio  community. 


Ohsirman  of  the  Commission  on  Terminology  of  the 
V.  A.  obruohev  Institute  on  Permafrostology, 

Corr.  Memb*,  Aosd.  Soi.  USSR,  P.  P.  Shvetsov 


30-1SI-50. 
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CfttAloe  of  Bnalc  Terms  in  the  Study  of  Frozen  Zones  of  the  Burth* »  Cruat 


Ooda  Coneept  or  Term 


1  Cryoaphere 


2  Geooryology  (study 
of  permafrost) 


3  Zones  of  frozen 
rook  layers 
(oryollthozones) 

a)  Zone  of  sea¬ 
sonally  frozen 
soils  (season¬ 
al  cryolltho- 
zone) 

b)  Zone  of  per¬ 
ennially  fro¬ 
zen  rook  layers 
(perennial 
oryollthozone) 


Definition  of  Concept  or  Term 


In  the  thervodynamio  sense,  a  separate 
shell  of  the  earth,  including  definite  re¬ 
gions  of  the  atmosphere,  hydrosphere  and 
lithosphere;  the  peouliur  ohai'HOleristiO  Of 
the  oryosphere  in  its  subzero  temperature 
(possibility  ot  ^listenoe  or  presence  of 
ioe). 

Study  of  the  laws  governing  freezing  and 
thawing  of  the  earth’  f  oruat,  development 
and  expansion  of  zones  of  frozen  soil  and 
rook  beds,  peculiarities  of  their  oomposl- 
tlon,  structure  and  properties,  aooompsny- 
Ing  processes  as  well  as  interaotlon  with 
the  results  of  the  productive  activity  of 
nan. 


Special  regions  or  parts  of  the  cryo- 
aphere  represented  by  frozen  soils  and 
rook  layers. 

The  zone  of  seasonally  frozen  soils 
over  unfrozen  subsoil. 


The  zone  of  lithosphere  under  season¬ 
ally  thawing  soil,  remaining  uninter¬ 
ruptedly  frozen  throughout  several  (not 
less  than  three)  years. 


a)  Discontinuity  Interbedding  along  the  vertical  of  fro- 

of  frozen  rook  zen  and  unfrozen  rook  layers  and  soils, 
layers  (cryo- 
lithozones)  along 
the  vertical 


b)  Discontinuity 
of  frozen  rock 
layers  (cryo- 
lithozones)  along 
the  horizontal 


Peculiarity  of  geographic  distribution 
of  frozen  rock  layers,  soils  (cryolltho- 
zones),  manifested  by  the  presence  of  re¬ 
gions  without  frozen  rock  layers  and  soils 
among  areas  with  rock  layers  and  frozen 
soils. 


Nonreoommend- 
ed  Concept 
or  Term 


Cryopedology 


Region  of 
permafrost 


Seasonally 
frozen  state 


Permafrost, 
perennial 
frozen  state 


Stratified 
frozen  state 


6 


Terns  (oont'd) 


Code 

Conoept  or  Term 

D\>flnltlon  of  Concept  or  Term 

Nonreoonmend- 
ed  Conoept 
or  Term 

1 

5 

a)  Formation  of 
Konea  of  frozen 
rook  layern  and 
aoilo  <oryo- 
llthozones)^ 

Appear^pioe,  Increase  In  size,  lowering 
of  temperiiiture,  Increase  In  surface  and 
decrease  in  discontinuity  of  frozen 
layers. 

b)  Degradation  of 
zonea  of  frozen 
rook  layers 
(oryollthozones) 

Decrease  in  size,  increase  In  tempera* 
ture,  decrease  In  area  of  zones  and  in¬ 
crease  of  dlaoontlnulty  of  frozen  layers. 

Degradation 
of  the 
frozen  state 

6 

1. 

a)  Seasonally 
freezing  layer 
(seasonally  fro** 
zen  layer) 

Layer  of  soil,  or  rook,  which  freezes 
during  the  cold  period  of  the  year,  over 
unfrozen  subsoil.^ 

Seasonal 
frozen  state 

'I 

r- 

b)  Seasonally 
thawing  layer 
(seasonally 
thawed  layer) 

Layer  of  soil,  or  rook,  thawing  during 
the  warm  period  of  the  year,  over  peren¬ 
nially,  frozen  subeoll.^ 

;  Acting  layer 
and  active 
layer 

\ 

7 

Freezing 

Physical  processes  exoressod  by  the  ad¬ 
vance  and  expansion  of  the  boundary  of  the 
froinen  oondltlo;jv  of  soils  and  rocks. 

8 

Thawing 

Physical  processes  expressed  by  the  ad¬ 
vance  and  the  expansion  of  the  boundary  of 
thawed  condition  of  soils  and  rocks. 

Unfreezing 

t 

j 

9 

Layer  with  annual 

temperature 

changes 

Upper  layer  of  the  oarth'  a  crust  whose 
soils  and  rocks  experience  annual  tempera¬ 
ture  changes. 

10 

Stratum  of^  Iso¬ 
thermal  heat 
exchange^ 

Rock  or  soil  layers  whose  zero  or 
subzero  temperature  Is  constant  during 
certain  time  periods,  controlled  by  the 
crystallization  of  water  or  thawing  of  Ico 

In  the  course  of  freezing  or  thawing. 

Zero  curtain, 

phase 

curtain 

^  No  final  form  accepted. 

^  The  extent  of  the  seasonally- frozen  layer  depends  upon  the 

o 

The  extent  of  the  seasonally- thawed  layer  depends  upon  the 
strata  of  the  earth's  crust. 


heat  losses  of  the  soil, 
heat  supplied  to  the  upper 


7 


Terns  (oontVd) 


Code  .  Concept  or  tc(ra 


U  .  Geothermal  level 
of  heat  e]i;ohanae 
hoteeen  the  soil 
and  the  atmos¬ 
phere^ 


12  CryogeheslB 


13  Cryogenic 
phenomena 


a)  Thermo- 
karst 


b)  Sollfluo 
tlon 


c)  Layer  of 
ice 


d)  Hydroef¬ 
fusion 


_ Definition  of  Concept  or  Term _ 

Index  of  transient  equilibrium  in  the 
thermodynamlo  interaction  between  the  earth’s 
crust  and  the  atsoBph*/re,  ManifeRter!  by  the 
i^ero  temperature  of  rook  beds  at  the  bottom 
of  the  layer  having  annual  temperature 
fluctuations. 

Combined  action  of  the  physical,  chemical 
and  mlneraloglcal  processes  changing  and 
transforming  soils  and  rook  layers  of  the 
erosion  crust  as  well  as  of  the  hydrosphere' 
at  subsero  temperatures. 

Peculiar  physlco-geologlcal  phenomena 
arising  on  freezing  and  thowlng  or  on 
changes  in  the  subzero  temperature  of  soils 
and  rook  layers,  as  well  as  of  water  reser¬ 
voirs  and  water  ducts. 

Phenomenon  of  irregular  settling  and 
cave- in  of  the  soil  and  its  underlying  rook 
layers  as  a  result  of  thawing  of  sub¬ 
terranean  ice. 

Phenomenon  of  slow  downalope  flow  of 
thawed  soils  or  rook  layers  On  inclined 
slopes  arising  under  the  influence  of  peri¬ 
odic  freezing  and  thawing,  the  action  of 
force  of  gravity,  migration  of  moisture  and 
other  processes. 

Layer  of  freezing  water  or  of  water- 
Hoaked  snow  on  the  surface  of  the  ice 
covering  rivers,  lakes  or  ice  fields  of 
other  origins. 

Ice  field  cover,  usually  of  stratified 
Ice,  arising  in  wintertime  as  a  result  of 
successive  freezing  of  layers  of  ground 
water  or  water  from  an  aquifer,  flowing  out 
on  the  surface. 


^  No  final  form  accepted. 


Nonrecoipmend- 
ed  Concept 
or  Term 


Physioo- 
geol6gioal 
phenomena  of 
the  frozen 
state 

Frozen  state 
oaves,  polar 
caves 


Ice  scale, 
layer  of  ice, 
icing 


8 


Tanis  (oont*d) 


Code  Concept  or  Tern 


Subtarraoean  loo 


firoBon  Bolla  and 
rook  bade 


Proatr  ioila  and 
rook  badii 

Thawed  eoila  and 
rook  bade 

Uhfroxan  soiU 
and  rook  bada 

CoBponehta  of 
frosan  aolla  and 
robk  bada 


Oryoaenlo 

atmotura 


Cryogenic 

texture 

Total  Boliture 
of  frozen 
soils,  grounds 
and  rock  bods 

lolness  of 
frozen  aolla 
and  rock  beds 


Definition  of  Conoept  or  Tens 


Ice  oontalnad  In  froxen  aolla  and  rock 
bada;  tbla  enters  into  the  oowpoaltlon  of 
the  earth*  a  orust  both  In  nonoailnaral 
rooka  as  wall  aa  In  polynlneral  rooks. 

Soils  and  rook  beds  having  a  laro  or 
■ubxero  tenpa;rAtttref  In  which  at  least 
part  of  the  contained  water  has  froiani 
l>e.  has  turned  into  loe,  oeBentlng  thC 
partloies. 

Soils  and  rook  beds  with  a  aubzaro 
taaparatura,  not  containing  any  loa. 

Thawed  or  thawlni  aolla  and  rook  beds. 


Boils  and  rook  beds  having  a  positive 
teiperature  for  several  years. 

1)  Solid;  Mineral,  organic,  or  Mineral- 
organlo  fraaevorh 

2)  Solid:  Cryogenic  nlnerala  (loe. 
oryphydrataa,  crystal  hydrates) 

3)  Liquid 

4)  Geseoua 

Structure  of  frozen  rook  beds  detenlned 
by  the  size,  relative  aBounts,  fom  and 
orlsntatioii  of  the  component  parts  (mineral 
framework,  loe  orystals,  liquid  fllBs  and 
nuclei,  gaseouo  ooclusions  and  pores). 

Texture  of  frozep  rook  beds  arlains  in 
the  course  of  freezing. 

Total  content  of* loe  and  water  in  fro¬ 
zen  aolla  and  rock  beds. 


Ice  content  in  .sol'ul  and  rock  beds. 


MonreooBBiend 
ed  Conoept 
or  Term 


Mineral  loe 


Frozen  state 


Dry  frozen 
state 


Frozen 

atruoture 


Frozen 

texture 


0 


Terai  (ooDt'd) 


NonraooHend- 
•d  OoQoapt 


Ooda 

Cdnoapt  or  Tara 

Daflnltlon  ot  Cohoapt  or  Tara 

or  Tern 

a)  loa** 
ooaorata 

loa  oaaanting  aoila  and  weathered  rook 
bada  without  appreciable  diaruption  of  the 
partiolea  of  tba  ainaral  atruotura. 

'  ••  '  -  i 

.  } 

'  i 

»  i 

•'f 

b}  sasrasatcd 
ioa;  atria- 
tiona.  prlaaa, 
ato. 

Ice  formed  in.  eolle  end  •aathered  rook 
bada  aa  a  reault  of  onratalliaational  dif¬ 
ferentiation  during  freeainga 

.  1 

1 

- 1 

24 

Poroalty  of  fro-  , 
lan  aolls  and 
rock  bada 

Volume  of  the  atruotural  poraa  oooupiad 
hr  gaaea,  liouid  moiatura,  ioa  add  0170- 
genio  nateriala. 

\ 

25 

Cryoea&lQ 

prooaaaas 

Physical,  pHyaioo-ohmioal  and  phyaioo- 
■aohanioal  prooeaaaa  in  the  fraii^aing  and 
thawing  of  aoila  and  rook  beds. 

26 

Cryoganlo 

ainarala 

Minerals  existing  at  aubaero  teapera- 
tures  (loe,  orystal  hydrates). 

- 

27 

Migration 
(nK>T§aant)  of 
noiatur^  during 
f raazing 

DlaplaoeMent  of  loisture  in  the  llQuid 
and  vapor  phase  in  the  prooesa  of  freezing 
of  soils  and  rook  beds,  as  well  aa  during 
the  period  of  their  frozen  oondltlon. 

28 

Heave  (on 
freezing) 

Elevation  of  the  surface  of  soils  and 
rook  beds,  caused  by  a  change  In  their  voir 
uze  on  freezing  es  a  result  of  spreading  of 
the  structural  particles  by  loe  crystals 
fomed  fron  water  at  the  freezing  layer, 
water  nlgrating  from  unfrozen  layers,  or 
water  fed  under  pressure. 

261 

Settleaent  on 
freezing 

Decrease  in  volume  of  rock  beds  on 
freezing. 

80 

Freezing  pores 

Pores  formed  in  soils  and  rock  beds  in 
the  course  of  freezing  as  a  result  of  their 
uneven  change  in  volume. 

31 

Settlement  on 
thawing 

Vertical  settlement  of  soils  and  rock 
beds  caused  by  decrease  in  volinne  on 
thawing. 

1 

i 

1 

10 


Terns  (cont*  d> 


Code  Conoept  or  Tern 


Definition  of  Concept  or  Ten 


32  Subsldenoe  on 
thnwlng 


Rapid  local  aettleaent  of  aolla  and  rook 
beds  on  thnwlni  oaused  by  a  radioaV  change 
in  ooaposition* 


38  Adfreafilng  Process  of  the  appearance  and  deyelop* 

sent  of  bonds  between  freealns  solat  soils 
and  rock  beds  and  the  snffaoe  of  any  body 
in  contact  with  thcs. 


34  Adfrseae  re** 

siatanoe,  or  the 
strsnsth  of  ad- 
fresae  bond. 


Reslstanoe  of  soils  snd  rook  beds  fro- 
aeu  to  soae  body  <for  instance  s  founda¬ 
tion)  to  diaplaoenent  along  a  surface  of 
the  latter. 


38  Instantaneous  re¬ 
sistance  of  fro- 
aen  soils  and 
rock  beds 


The  greatest  resistance  of  froaen  soils 
and  rook  beds  to  disruption  corresponding 
to  a  rapid  (theoretically  with  the  speed 
of  sound)  application  of  stress;  in  prac¬ 
tice  it  is  very  close  to  tesporary 
resistance. 


86 


Finite  long  tern 
resistance  fro¬ 
aen  soils  nad 
rook  beds 


Resistance  of  frozen  soils  and  rook  beds 
to  disruption  on  infinitely  slow  applica¬ 
tion  of  stress,  1.  e.  a  degree  of  stress  up 
to  which  no  disruption  takes  place  with 
practically  unll«ited  duration  of  load 
application. 


^  This  tern  should  be  taken  to  aean  reaction  forces  arising  in  the  ground 
body  along  tbo  surface  of  that  body  as  a  result  of  external  forces. 


Nonreoomend- 
ed  Concept 
or  Ter* 


Poroea  of 
adfreeaing^ 


ij 

./ 


frozen  to  soae 


11 
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tv 
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NOTICE;  WHEN  GOVERNMENT  OR  OTHER  DRAWINGS,  SPECIFICAITONS  OR 
OTHER  DATA  Al^E  USED  FOR  ANY  PURPOSE  OTHER  THAN  IN  CONN  ECTION 
WITH  A  DEFINITELY  RELATED  GOVERNMENT  PROCUREMENT  OPEilAinON, 
THE  U.  S.  GOVERNMENT  THEREBY  INCURS  NO  RESPONSIBILITY,  »(OR  ANY 
OBLIGATION  WHATSOEVER;  AND  THE  FACT  THAT  THE  GOVERNMENT  MAY 
HAVE  FORMULATED;  FURNISHED,  OR  m  ANY  WAY  SUPPLIED  THE  SAID 
DRAWINGS,  SPECIFICATIONS,  OR  OTHER  DATA  IS  NOT  TO  BE  REGikRJiffiD  BY 
IMPLICATION  OR  OTHERWISE  AS  IN  ANY  MANNER  LICENSING  THE  ISOLDER 
OR  ANY  OTHER  PERSON  OR  CORPORATION,  OR  CONVEYING  ANY  RIGHTS  OR 
PERMISSION  TO  MANUFACTURE,  USE  OR  SELL  ANY  PATENTED  INVENTION 
THAT  MAY  IN  ANY  WAY  BE  RELATED  THERETO. 
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